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Summary 
 
A key challenge for the 21st Century is to make our cities more liveable and foster economically 
sustainable, environmentally responsible, and socially inclusive communities. Design thinking, 
particularly a human-centred approach, offers a way to tackle this challenge. Findings from two 
recent Australian research projects highlight how facilitating sustainable, liveable communities in a 
humid sub-tropical environment requires an in-depth understanding of people’s perspectives, 
experiences and practices. Project 1 (‘Research House’) documents the reflections of a family who 
lived in a ‘test’ sustainable house for two years, outlining their experience and evaluations of 
universal design and sustainable technologies. The study family was very impressed with the 
natural lighting, natural ventilation, spaciousness and ease of access, which contributed 
significantly to their comfort and the liveability of their home.  Project 2 (‘Inner-Urban High Density 
Living’) explored Brisbane residents’ opinions about high-density living, through a survey (n=636), 
interviews (n=24), site observations (over 300 hours) and environmental monitoring, assessing 
opinions on the liveability of their individual dwelling, the multi-unit host building and the 
surrounding neighbourhood. Nine areas, categorised into three general domains, were identified 
as essential for enhancing high density liveability. In terms of the dwelling, thermal 
comfort/ventilation, natural light, noise mitigation were important; shared space, good neighbour 
protocols, and support for environmentally sustainable behaviour were desired in the 
building/complex; and accessible/sustainable transport, amenities and services, sense of 
community were considered important in the surrounding neighbourhood. Combined, these 
findings emphasise the importance and complexity associated with designing liveable building, 
cities and communities, illustrating how adopting a design thinking, human-centred approach will 
help create sustainable communities that will meet the needs of current and future generations.  
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1. Introduction 
 
A key challenge for the 21st Century, when for the first time in history, more than half of the world’s 
population lives in cities [1], is how to make our urban centres more liveable and foster 
economically sustainable, environmentally responsible and socially inclusive communities. 
Australian cities are characterised by low-density urban sprawl, and planners, policy-makers and 
decision-makers are struggling with how best to sustainably manage both unprecedented urban 
growth and associated issues, such traffic congestion, growing rate of demand for water energy 
and transport infrastructure, and social cohesion [2,3,4].  
 
Urban consolidation is viewed as a solution in Australia [3,4] with planners and theorists arguing 
that  a compact city is more economically,environmentally and socially sustainable than spread out, 
low-density suburbia. Theoretically, increased density reduces automobile use, delivers services 
and infrastructure more efficiently, and increases the potential for positive social interactions and 
connections [3,4]. However, the Australian public continues to have mixed feelings about 
densification policies. On the one hand, inner city and urban villages are seen as the domain of 
multi-residential apartment living, whereas higher density developments outside of these centres 
are less well-received, with many Australians having significant reservations about increasing 
urban density [3, 5]. On the other hand, the ‘great Australian dream’ of one’s own home on a 
‘quarter acre block’ is also losing its gloss; outer suburban developments of detached housing is 
also seen as ‘too dense’ by some, as lot sizes decrease and house sizes increase. Yet, relatively 
little is known about residents’ perspectives on these issues, especially when it comes to their own 
accommodation.  
  
This paper focuses primarily on the experience of residents in sub-tropical South-East Queensland 
(SEQ), one of the fastest growing metropolitan regions in Australia. With over 2200 new residents 
arriving every week, the SEQ population is predicted to increase from the current 2.8 million to 4.4 
million by 2031 [6]. Continued high population growth, housing affordability, transport congestion 
and climate change are identified as emergent growth management issues, with 754 000 
additional dwellings required in SEQ by 2031 [7].  Both state and local governments [6,7] are 
committed to addressing these challenges through the application of urban consolidation policies 
which promote a shift to a level of density of a scale and type not previously seen in Queensland. 
However, this new solution to urban form also requires a corresponding shift in the design of 
buildings, and particularly residential dwellings which allow for densification and energy efficiency, 
and which can also support residents’ desires for liveability. Despite stronger sustainable housing 
regulations and education regarding application of design principles for the subtropical climate, 
contemporary mainstream housing, whether single family detached housing or multi-residential 
dwellings, do not currently seem to be meeting people’s expectations of either sustainability or 
liveability (best defined as overall quality of life for residents [4]).  
 
1.2 Challenges of a urban development in a sustainable subtropical environment  
 
Until the mid-20th Century, the majority of individual dwellings, and the patterns of settlement in 
SEQ were well-suited to thesubtropical climate, topography and vegetation. The classic high-set 
‘timber and tin’ ‘Queenslander’ housing style was designed with a lightweight frame and skin, roof 
overhangs or wide verandas to shade the internal rooms, and with openings placed to promote 
cross-ventilation. Generally, large lots allowed space between houses for air-flow and for 
significant vegetation with beneficial micro-climatic effects [8]. In recent decades, however, shifts in 
availability of certain building materials, technologies and designs have changed the look and feel 
of Queensland houses; many contemporary homes are not designed in response to the climate 
and are less sustainable and liveable than those built over a century ago [9]. For example, 88% of 
new houses in Brisbane are mass-produced low-set designs constructed of timber or steel frame 
with inefficient use of brickwork as a cladding or ‘veneer’. Nearly half (40%) have no eaves or 
 eaves of less than 450mm and air conditioning is retrofitted during the first year of occupation 
[9].The increasingly inappropriate solutions to housing design and urban planning which 
discourages spaces for meaningful vegetation on private or public land, has resulted in an 
increased uptake of air conditioning: Queensland households with air-conditioning doubled 
between 1994 and 2008, from 32% to 67% [10]. The combination of SEQ’s rapid population growth 
and corresponding demand for water and energy (driven by a trend towards larger houses, 
changing lifestyles and the rapid increase in the use of air conditioners), is placing increasing 
pressure on infrastructure, as well as increasing greenhouse gas emissions [7]. 
 
1.3 Resident’s views on sustainable climate-responsive design and ‘liveability’  
 
Despite significant industry, policy and academic interest in how principles of liveability and 
sustainable climate-responsive design enhance urban design and planning, relatively little is 
known about residents’ perspectives on these issues [4]. This paper addresses this knowledge gap, 
utilising a design-thinking approach. Design thinking emphasises the value of a human-centred 
approach for capturing unexpected insights that foster creativity and innovation [11], providing a 
deep understanding of people’s unique perspectives – “their behaviours, activities, needs, and 
motivations” [12, p92]. In the context of cities, which involve complex interactions between diverse 
social, environmental and economic urban systems, the human-centred approach inherent in 
design thinking provides a unique holistic framework for understanding the experience, barriers 
and opportunities for urban sustainability and liveability.  
 
With little known about the actual lived experience of residents in sustainable homes or inner-
urban high-density (IUHD) localities in subtropical climates, this research utilises a design thinking, 
human-centered qualitative approach to deeply explore residents’ daily experiences. Two case 
studies – of a family residing in a low density sustainable house and residents in inner-urban high-
density apartments in Brisbane – are utilised to investigate the liveability merits and benefits of 
sustainable climate-responsive design in two different contexts.  
 
2. Case Studies  
2.1 Case Study: Research House in Rockhampton 
This first case study is of a purpose built, low-density detached sustainable house in a sub-tropical 
living environment. Research House in Rockhampton was an initiative of the Queensland 
Department of Housing and Department of Public Works, designed and constructed to test the 
experience of building ‘smarter’ and more ‘environmentally responsive’ homes [14]. Rockhampton 
is located in Central Queensland, 600 kilometres north of the capital Brisbane, and is typified by 
very hot summers and low wind velocity. A family resided in the four bedroom ‘test’ house for two 
years (2002-2004), and was interviewed about the experience on three occasions: twice during 
their two-year residency in (Phase 1: 2002-2004), and once after their return to a mainstream, 
traditional house in Brisbane (Phase 2: 2005).  
 
  
  
Fig. 1: Research House in Rockhampton [14], with artist’s impression of floor plan [15] 
 
Whereas other research focussed on water and energy use [15], our focus was specifically the 
social benefits and/or problems encountered by residents as a result of their daily interaction with 
Smart Housing design features [16]. Phase 1 results indicated that the design features, products 
and technologies in Research House were generally highly appreciated when assessed in terms of 
consistent use in a real-life family context. The interviews revealed that the study family was most 
impressed with the natural lighting, natural ventilation, spaciousness and ease of access, which 
they felt contributed significantly to their comfort, the liveability and enjoyment of the home. 
Specific features and products that caused problems were the electronically operated garage door 
(required manual opening in power outages), the kitchen oven (placed too low for easy use) and 
product manuals, perceived as difficult to understand and use.  
 
Phase 2 offered the resident family a chance to reflect on the experience of features of a 
‘sustainable’ house  once they had moved out of Research House and were again living in a a low-
set brick-veneer house with none of the sustainable design features). The residents recalled many 
of the features of Research House that were absent from their present house: the natural 
ventilation, the spaciousness, the variety of indoor and outdoor spaces; the security doors, and 
sensor lights, all of which contributed significantly to liveability and enjoyment. In addition, they 
recalled the significant household economies gained from the use of gas for cooking, and the front-
loading washing machine. The interior colours and timber blinds were also mentioned as features 
that would be satisfying for a long time, thus minimising replacement costs. Many features 
mentioned by the residents were those that eased the effects of climate: for instance, the ability to 
open the house to manage the heat of summer through passive climatic design, and close the 
house in winter. They even commented that the position of the outdoor laundry line allowed people 
to use it without being exposed to the hot sun. When comparing their current house, residents 
noted it was not built to efficiently manage climate extremes, did not have interior or exterior space 
that enabled family entertaining, had inefficient  household appliances and the outdoor clothes 
hoist was located in hot unshaded space in the yard. Poor design and limited airflow meant they 
were considering installing air-conditioning to manage indoor thermal comfort during summer. 
 
2.2 Case Study: Inner-Urban High Density Living in Brisbane  
The ‘Inner-Urban High Density (IUHD) Living’ project is an Australian Research Council funded 
project, investigating the social, environmental and economic impacts of high-density living within 
inner-urban subtropical environments [4, 16]. The study involved a survey (n=636), interviews 
(n=24), site observations (over 300 hours) and environmental monitoring of six key inner-urban 
locations (eight suburbs) across Brisbane (see Figure 2). All multi-dwelling complexes in the area 
were identified; 2311 dwelling units were randomly selected to receive a 140 item postal 
questionnaire exploring residents’ views on their current dwelling and neighbourhood, social 
contacts, sustainability, transport practices, design perceptions (i.e., dwelling layout, design, 
climate control, noise) and general opinions about high-density living. There was a 28% response 
rate, with 636 surveys returned. This paper focuses on the semi-structured individual qualitative 
interviews, where participants discussed what they liked and disliked most about their individual 
dwellings, the host buildings and immediate neighbourhoods. 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
Fig. 2: Inner-Urban High Density Locations in Brisbane, Queensland  
A thematic analsyis of participants’ responses identified nine key areas as essential for enhancing 
the liveability of their high-density accomodation, categorised into three general domains: dwelling, 
building and community (space limitations mean only the dwelling features are described in detail). 
Participants identified three key design features that enhanced the liveability of their individual 
dwelling (their unit): thermal comfort and ventilation, natural light and noise mitigation.  
 
2.2.1 Key dwelling features: Thermal comfort and ventilation 
 
There was strong awareness of the link between climate-responsive design for thermal comfort, 
energy conservation, and the cost of living. Participants explained how “we try and use the air 
conditioner as little as possible… if you open the windows you get a good breeze, it’s generally 
fine”. They suggested that the attractiveness of dwellings can be improved by designing and 
orientating them to maximise natural air‐flow, which would also provide sustainability dividends by 
reducing energy use. As one participant explained:  
I open the back door and let the breeze go through. That’s just the simplest form of conserving 
energy. Most people would go and turn the air conditioner on. Well, there are times in the year 
where I have to do that but, you do simple things with what you’ve got to reduce the amount of 
energy you take to live there and you can live more cheaply and very, very comfortably. 
Design features that enhanced thermal comfort, which includes indoor air quality, temperature and 
humidity, were very important to all participants. Features that contributed to thermal comfort 
included: orientation of the dwelling to maximise breezes during summer months and to maximise 
access to the sun’s warmth in winter months; access to natural air-flow and control over exposure 
to the sun’s heat and light; access to private balconies and other outdoor living areas internal and 
external modifications (e.g. blinds and shades ).  
 
2.2.2 Key dwelling features: Natural light and balconies 
 
Participants associated natural light not only with sunlight and heating but also with a ‘feeling’ of 
spaciousness, therefore creating a more comfortable, liveable and aesthetically pleasing dwelling 
interior. Participants were generally satisfied with natural light in their dwelling, discussing the 
aesthetic value as well as thermal and lighting comfort. Most indicated that balconies in high 
density dwellings were important for enhancing natural air‐flow and improving thermal comfort, 
identifying balconies as key for improving natural light and maintaining a connection with the 
outdoor environment. A critical part of a dwelling’s attractiveness was the connection to the 
outdoor environment, achieved through open windows and balcony areas for these higher density 
residents. Many identified the balcony, and associated open space and views as their favourite 
design feature: “I think (my favourite design feature of this apartment is) the balcony and the glass 
windows because it’s private… and just the open space of it”. 
 
2.2.3 Key dwelling features: Noise mitigation 
 
Levels of annoyance are associated with various sources of noise in high density urban areas and 
managing noise is crucial for enhancing the liveability of a dwelling. Noise is generated internally 
within a building (e.g. noise from surrounding neighbours’ voices, music or appliances) or 
externally (e.g. traffic noise industrial activities or surrounding neighbours). Varying tolerance 
resulted from the nature of the noise, be it constant, intermittent, anonymous or identifiable, as well 
as the time of day in which it occurs.  
If it wasn’t for the traffic noise (I would open the windows at night). But I mean this sort of noise 
… is worse at night, because during the day it’s a steady noise. At night you’ll get a motorbike 
 roar past, an ambulance go by with the sirens going … if anything, it’s worse at night than 
during the day. There might be less vehicles, but it’s a different type of noise. 
 
These comments also revealed the conundrum between the desire for natural air-flow through 
open windows and the need to block out urban sounds.  Although motor vehicle noise was the 
most commonly heard noise, residents felt voices, music or sounds from animals were most 
annoying. Open balconies, considered so desirable for outdoor living, also present a potential 
noise source problem. Noise can also be classified as either air‐borne (through openings, closed 
windows, doors, walls and floors) or  structure‐borne (through building materials from sound 
sources such as vehicular or foot traffic, banging, or objects dropped), with some design trends or 
styles having unanticipated implications. For example, as one resident noted:  
There has been a move in recent years for unit owners to change their floors to timber. The 
buildings were built with carpet flooring and owners have been changing them to timber and it’s 
caused a lot of disputes in a lot of buildings, you may have heard of other cases, and that is 
causing problems. Units on both sides of us have converted their floors to timber and as a result 
we’re getting noise transference which we used not to get.  
 
2.2.4 Key building features: Shared space, good neighbour protocols and sustainability 
 
In terms of the host building, residents emphasised three issues: shared space, good neighbour 
protocols and environmental sustainability. They rarely utilised the communal facilities (e.g., 
swimming pool, barbeque, deck areas), explaining how they liked to keep to themselves and 
valued privacy in shared areas. They engaged in social adaptation and reciprocity in high-density 
dwellings, by monitoring their own behaviour (e.g. noise generated) and being tolerant of particular 
neighbour behaviour (such as routine, expected noises). Limited tolerance was displayed for 
neighbour behaviours that were not deemed as ‘acceptable’, described as generating noise early 
in the morning or late at night, loudly exiting and entering the building, pet noise and disregard for 
allotted car-parking spaces. 
I think each of us have just realised this is the way that it is and we just have to be a bit 
considerate. I mean, I have been lucky. I don’t have a party animal living upstairs who likes to 
have music blaring and his mates around every Saturday night to watch the footy. So the 
people that have been upstairs, I actually said to them can you hear my TV and they said yeah, 
can you hear us talking? And I said, I think that’s just the way it is and we just have to live with it.  
Residents were aware of environmental sustainability and some believed utilising less space by 
living in higher density dwellings led to a more sustainable use of resources. However, many 
voiced concerns over the lack of sustainability initiatives within their building and indicated there 
was significant room for improvement in the provision of waste recycling facilities, opportunities for 
conserving water, and reducing energy use. 
 
2.2.5 Key community features: transport, amenities, and sense of community  
 
Participants described key elements of community as including accessible and sustainable 
transport, amenities and services, and a sense of community. Many had based their decision to 
live in the area on public transport availability and accessibility to the community (including foot 
and bicycle paths), the location with respect to the city centre, and facilities in the neighbourhood. 
Residents often did not really know their immediate neighbours within the host building or complex, 
but enjoyed a sense of community derived from their broader neighbourhood, which was created 
by easy access to local goods and services and a sense of familiarity with the area and other 
people working or living in the area.  
 
3. Lessons from these Australian case studies 
 
As we seek to make cities more liveable and foster economically sustainable, environmentally 
responsible, and socially inclusive communities, these Australian case studies highlight the value 
 of a human-centred design thinking approach (which require an in-depth understanding of people’s 
perspectives, experiences and practices) for generating new knowldge. By highlighting the aspects 
residents value most about their dwellings and communities, the findings will help inform policy-
makers, planners, developers and designers in their quest to create more liveable and sustainable 
urban spaces. The Research House project tangibly demonstrates that there are significant 
benefits to families from Smart Housing designs and products (many of which improved safety, 
comfort, and liveability), whilst the Inner-Urban High Density Living project illustrated how multiple 
aspects of the living environment (unit, complex and community) intertwine to affect residential 
satisfaction. Specifically, in terms of the dwelling, thermal comfort/ventilation, natural light, noise 
mitigation were most important. In terms of the building/complex, shared space, good neighbour 
protocols, and support for environmentally sustainable behaviour were desired, whilst 
accessible/sustainable transport, amenities and services, and a sense of community were valued 
characteristics for the surrounding neighbourhood.  
 
Across both projects, managing the heat and humidity of the subtropical climate emerged as a 
critical design factor. Residents valued climate-responsive ways to address the heat, describing 
how they rarely used their air conditioner and relied instead on fans, windows, and cross-
ventilation to keep cool in humid summer months. Exposure to natural lighting was also praised for 
aesthetic, thermal and lighting value, with higher-density residents identifying noise as an ongoing 
negative experience. From a design perspective, balancing daylight penetration and maximising 
daylighting (yet minimising the negative impacts of solar heat) was key. The critical take-home 
message for developers and designers is that noise mitigation, natural lighting and passive 
temperature control are extremely attractive dwelling characteristics that should be prioritised, for 
both economic and environmental sustainability considerations, in subtropical climates.   
 
These findings will help inform best-practice by policy-makers, planners, developers and designers 
in their quest to create more sustainable urban spaces and dwellings. Moreover, although the 
findings from this study are specific to the sub-tropical climatic characteristics of South East 
Queensland, many of the results can be applied to a broad range of inner-urban locations, taking 
into account contextual issues of climate and lifestyle. This research contributes to a small but 
growing body of knowledge that explores the interactions between residential experiences, 
sustainability and liveability [4]. By highlighting the specific dwelling, multi-residential building and 
community factors that are most valued by higher density residents, the findings are designed to 
help inform actionable and implementable policies, programs and designs that will enhance urban 
‘liveability’. As more than half of the world’s population are residing in urban settings [1], much 
more research is needed to better understand, and enhance, resident’s experiences of both 
sustainable single family homes and higher density living.  
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